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O 



(57) Abstract: EP<,4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatory syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome, Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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m m ft 

8 - 7if -jut.*? >v>mmw*mm#t ux^rr s e p 
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(I) 



15 ya7;^^^>v>E 2 (PGE 2 £H&fET3. ) te. 7^^h*>^^^r 

SiJLT4^^D, ^tl-en, EP P EP 2 , EP 3 , EP 4 iP?«nTV^ 
(Negishi M. et. al, J. lipid Mediators Cell Signaling 12, 379-391 (1995) ) . 



1 



WO 02/24647 



PCT/JPOl/08176 



^n7 7-s?sHtflaem xf^^ (stm) *. n\mm. mm, 
10 &TNF-ai^f|!fli^bTB*t*ft««g.(^tf, murttii 

»S (ALS) , #58tt«fc£, ->x-^l/>«», iftH«ij a - 
««#ttttit««^fc:t>H*LT*D, 111, frWiftfo^ 

t^e, i) nm&rmm, mm, 

i) ®5stt#a«ffi («^«, mmz&5m%mmm, mm\zmm% 
tt#a«SE, nmmtamiz^wMmmm&m , 

mAafttt#ftm, ^u>»38tt#aiMg, 
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®<Dnmfc &®m&<DnMtft. Axmm&o&jem, 

10 ttWS. 

(A) 52-5764 ^^iflltt, — JKS (A) 



15 3R^J|g|»KKft:7K*«*t?*oT, -f) OSKckoTK&Sn 

Tt><fc< : 



o 




(A) 



OH 
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e) 3 ~7|®KlIf ^t§->/7 Q7J^« 

f) 7x-;h, j-jL-)\,-$>z>wt7\))\,^ (e:tie>«^ng#i~3 
io ^§^«^-em$nT^Tct^) , 

(B) ^fPBHS 52-133975 *fcfi, -JKS (B) 



o 




(B) 



OH 
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a) l~5m<DKXBttttZJ&mft&1t\tft&mVt<D7)Vn*^ 7)V 

b) &&tz& DAD^>iasnfc i ~ 3fl0in*ifft#t5m;i^ 

/\u?>m*&tztei~4m<Dmmm?*^z7Ji>zi**/m\z&y*ti& 

d) h v 7 ;m- □ * ?;i/S * fc «^ > * 7 jw* a xg^i/g, 

e) 3 ~ 7i0^»$f t^y^ 

fectr^nB^-tn^nrai^CTK*^ n-^>^;vs, -ch 2 -ch 2 - 
%-rzmmvi$ir£UfttiLMVt7)v*r)m. 2~5M<ommm : ?&G?&7)\' 

]!l«^«m«^t)b, A B £c^B B te-CH 2 -CH 2 -S£fc«-C 
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Tfe < t^^L^I;-CH=CH-lTi&5:tl3:W 1 n B «2, 3 
(C) #|§Bg 53-21159 ^(CteU -j»5£.(C) 



o 




(C) 



QSi-COOR 3 , xh7V-;i/-5— fmrj-CONHR 4 
10 ^tfctth7>^rl^T^0 ; U c « 

hf \>H HCT \ 

R 4C «-COR 5c ^ ( fc?jC-S0 2 R 5C ^e»^§pJ:D3l^n, R 5C K7x 
(D) #^BS 54-54166 -jtet (D) 
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o 

/CH 2 A D (CH 2 ) 3 C0 2 R D 




, N ^ (CH^noR 20 <D) 
HO R 



(5frK'A D fiCH=CH (->x ! feL<«h^>x) , c=c^c»ch 2 c 

5 J^fcKilf Wlltf I5^^it)t <tt75 >I^3f t>T'$ i9 ; 

R 1D HH, CH 3 felXfiC 2 H 5 T?&t) ; R ,0 ttCH,, CF 3 , 7x'M 

2>*F, CI, CH 3 > OCH 3 , NO a *J:^CF3^53&*»^6atfn; 
nD«» R 2D £SCH 3 fcL<&CF 3 T&5££te3~8©g8t &&«R 2D 
10 #7 x - )V fe L < ttBtftS ftfc 7 x-JPT* 5 1 * « 0 ~ 2 <Z>K$:T& ) 



(i) tm^W<Dy^\ 



l£4 



(ii) SL*Stt#03tWttS^«, t>b<tt 
(Hi) ¥-03^»tC«»^li#fttt#: 
15 j&i5^S»^e.StfnSfeO-p»«. ) *PS*nS8-7lF-l 6, 16- 
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^MfrS^B, irft^ft^B (ALS) . 

wmit&, i/*-{fu>mm&, wtwija-^, itinjh?K 

III, TO*. Attm. UK, *jfc£E,.i&fttj|i,.^ 
Xf^t^ (Still) A. *M& 

^**ia,af^<«*w«ufett*. (i) -e^nss-j-y-va 

15 7c. 

1. (I) 



20 




(I) 
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) 

(1) ± (R, S) — 7 — (2— ( (IE) -3-t KD3r$/-4, 4-y>y 

io t-^;i/xxx;K 

(2) ± (R, R) -7- (2- ( (IE) -3-tHP*5/-4. 4->>7 
MO-4-7irjl/- 1 -^r-JW - 5-^-4VtfDU^/) 

H • t -73^X7. xJk 

(3) ± (R, S) -7- (2- ( (IE) -3-th'a^-4-7x-JV 

15 -4, 4-v7Md-i -yj-~)V) -5-^-^vtrou^y) 

(4) ± (R, R) -7- (2- ( (IE) -3-th'D+y-4-7x-Jl/ 

-4, 4-y7Mn- 1 -7-rx;i0 - 5 -ttv tfaU y/) 
20 (5) ± (R, S) -7- (2- ( (IE) -3-hHD^y-4-7i^ 

(6) ± (R, R) —7— (2— ( (IE) -3-hFP*V-4-7i^ 

(7) ± (R, S) -7- (2- ( (IE) -3-tHD+y-4-7x^ 

25 - 1 -7t-jW -s-^ytrpusv) ^f;nzf;k 

(8) ± (R, R) -7- (2- ( (IE) - 3-tHn^y-4-7x-JV 
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(9) ± (R, S) -N- [7- (2- ((IE) -3 

5 (10) + (R, R) -N- U^X;^-^) [7 — (2 — ( (IE) — 3 

- 1 h , o^i/-4-7x-;v- 1 -^f-;w y) a 

(11) ± (R, R) -7xZJP [2- ( (IE) -3-th*D+y-4-7x 
10 (12) ± (R, S) -7x-;P [2- ( (IE) -3-tFn^/-4-7x 

-)i/- 1 -y^--)V) -5-t^yKny5?/A7*^>-f 5 f: , 

(13) ± (S, R) -7- (2- (3-kHn^>-4-7i^^) - 

5-:t*ytfPL)sv) A7^>t, 

(14) ± (S, S) -7- (2- (3-hFo+y-4-7x-;i/7fJ0 - 

15 5-^yifpUv/) a7^>H, 

(15) 7- (2- <3-fcKD*«>-4- (?t7x>-2-^;W ^)V) 

(16) 7- (2- ( (IE) -3-tHD^>-4- (2-^X~;0 -1- 

^-^W -5-^ytfpu^y) - (5Z) -^7f>i-i?;nx 

20 X)l/ 
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& 7^D77-«W, X^^JVm (Still) ^, iH«m> M> ± 

Wm*£* ->a^. ffiMTCKft Pftifc HBSI»#*fcHii^T?**jKi 
IB 3 J:tf/$fc»^teai. 

5 5. ffimttftim{big (als) , £%®mim, ~>x-^ 

6. MffiT**^, i) m&&&m&m <Mm\z#5*fm.*mM&* m 
& @£ij§fgtt#fiis^ ^u>«5Stt*ft«fi, ft«aHW»«tt#a« 

<EjftaflT»*t&iB 3 i3*©*7^^«iJi3W. 

8. fl&SB 1 S3«©H»5£ (I) Tw^nsM, ■£©#*te:££fctt*-tt 
20 6©'>d7Dx^hU>fi»ft:'&«l*ffl^5C:i:S«r«i:-rs, TNF-a 

9. WIB1|B«©— «« (I) Hm2tlZ<k&to* *©#?Wfett*fctt*n 
£>©>^ D^+T, h 'J £T 5, TN F — a 

25 

3B93©fflttlfcRH 
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-« (I) R 1 ^«t)TNHS0 2 -Cl~47;^;« ( J:^ ;*5P 
)V7,)V*-)V7^J, X3^X;U*-;KT5A 7u\f)\,Z)],*-)),T$y, 

0J3.fcT, 7;^;k 7;i^x;k T;^n;k 7;i/*i/>s^ 

ft CE. Z, h^>X#) , Mi0^i;J;5ltt#: (R, S 

15 mwiz^nz. 



20 "***// 

tt, ^fC^S^V^0M©|Bj^-5#i (aft) fc^LTHSCtSit) 



\ 
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A) ~P) fc^f.fc^fc^ftlft'&fSn?**. #$§PH 57-54166 

A) ± (R, S) -7- (2- ( (IE) -3-kHD^>-4, 4-> J 
10 7Mn-4-7irjV-l-7"f-JW - 5 -:t*VtfnU5V) ^7:? 



(CAS No. 82303-07-9) , 

B) ± (R, R) -7- (2- ( (IE) -3-tHn*5/-4, 4-S> 
15 7MP-4-7x^- 1 -5-^VfcfP'J^y) 

• t -^^x7.t-;v 
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PCT/JPO 1/081 76 



(CASNoyFBJi) , 

O ± (R, S) -7- (2- ( (IE) -3-tKn + y-4-7x- 




(CASNo.^) »^$tlT^D, 
. WMBB 53-21159 ^fctt, 

E) ± (R, S) -7- (2- ( (IE) -3-tFn^y-4-7x- 
JV-l-y-^-Jl) -5-^VbfDU^/) <\7*>wt 
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(CAS No. 66598-57-0) , 

F) ± (R, R) -7- (2- ( (IE) - 3 - k F O^v- 4 - 7 x ~ 

1 -y-x~;i/) -s-sr+vtrnusv) ^\y^>M 
0 




(CAS No. 66598-69-4) , 

G) ± (R, S) -7- (2- ( (IE) -3-kHD^>-4-7ir 

o 

'CH3 




(CAS No. 66598-56-9) > 
10 H) ± (R, R) -7- (2- ( (IE) -3-th*n + y-4-7x- 

o 

^CH3 




OH ^ 



(CAS No. 66598-68-3) , 

I) ± (R, S) — N— [7- (2- ( (IE) 
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3 - h KD+y- 4-7i-;v- i - 5 *y tf n u V /) 




(CAS No. 66598-67-2) , 

J) ± (R, R) -N- (*3Mi,;ui>*-;» [7- (2- ( (ie) - 

3-bFn^y-4-7x-J|/- 1 -5-t^Vt!DUi?;) 
a7^>75 H] 




(CAS No. 66598-74-1) , 
K) ± (R, R) -7x~;V [2- ( (IE) -3-kFD4->-4-:7 

x-;i/- 1 - 5 - ^-^ y tf □ u v y ^\ $ kj 




(CAS No. 66598-73-0) (CAS Registry l?«7x^7S H £fcr> WS*** 
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L) ± (R, S) -7x-Jl/ [2- ( (IE) -3-kHD^>-4-7 

x-ji/-i-7f->iw - 5 - y tf d u ^ / ^\ y ^ >-r 5 h] 

o o 




(CAS No. 66598-66-1) ( K) tW\W) , 
M) ± (S, R) -7- (2- (3-tHD+y-4-7xz;i/7fJW 
-5-^VtfPU^y) A^>B* 
O 

N' 




(CAS No. 66598-64-9) , 
10 N) ± (S. S) - 7- (2- (3-hFn+y-4-7x-Jl/7*5 : JW 
-5-^VtfoUvy) ^\^>» 
O 

N' 




COOH 



(CAS No. 66598-72-9) TjK£tt5to&4fe#0|jKS ftTfc 0 , 
#PBS 52-133975 



17 



WO 02/24647 



PCT/JPOl/08176 



O) 7- (2- (3-hFD^y-4- (^7x>-2-<JW r/^W 



(CAS No. 65470-34-0) ^StlSftWlllSSnT* 0 , 
5 # TO 52-5764 Ws»K 

P) 7- (2- ( (IE) -3-tFD*$/-4- (2-^X-;W -1 
-?t-)V) -5-^Vtfn<J^y) - (5Z) -A7*f>|-IfJH 



10 (CAS No. 62401-45-0) T^£n5te£^#|i^£ftT^<5. 

-tie. ©fc£fc«, E P 4 «»»fc«R»^ JMfrfcttfcT* £ 

tsetse iaiBbfc^^wot>o«, ±t^$n*<b-& 

15 %*^©g^fc#f^» &fcfc£4&£&#©g£fcttTEfcfc<koT»jg 
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5 im 

^fltbTtt, 7;P#U&JSm, 7JWU±^II. 7>^EX^A 

»WtTO^nswa75> (hUx^75>, 

;U75>> 5/^P^>^;i/75>, ^>^75>, 7x^;P75>, tf 

x\t. m^mmm, ^«^m^> BW&mm, -$mm, u>«*, 

^x>m*&, x*>x;i/*>K&, ^>-£>7jm^> 

m&(o & $ fc^mmmmtf ens. 

-ma ( i ) T?**n**36Wft^**fctt-eoii[tt, ^tt©^ 
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5 HJX ^<5^«CinC®^^*ffl^T, #^BS 50-3362 ^ 52-31404 
61-52146 f BMIBiO^^fflt^ i t (; y.// 0^7 

10 i*%mzm^t>nz>fc&y>)<DMmmm 

-JK5£ ( I ) n5*^BJ(c:ffl^ e»n§ft^tl« PCT7TP99/04934 ^iZ 

TE-zn&m. D , p g e ^wot:/^ s e p 4 g»i-^< n^u 

(Sugimoto) 5><D^fe (J. Biol. Chem. 262, 6463-6466 (1992) ) fc2p 
CT, yo^^y-fF^-t^^^EP^ EP 2> EP 3a 
20 &=fctfEP 4 ) ^^nftlfiWcCHOliMb, H^SxhLfeo 

MLtc^®^ (0.5mg/ml) , 3 H-PGE 2 £^tf£M (20 0tf 
1) ^MT-lTO-r>^i^-M,fco £M»>;7 7- (3ml) 
TML,MJET©5l5iibT^Lfc 3 H-PGE 2 ^^X7^;^-(G 

f/b) ^h^yu m&fommwLWisy^u-z-T-MjZvtzo 

25 KdM£Bmaxfi«, Scatchard plots #>£3c Si) [Ann. N. Y. Acad. Sci. 51, 
660 (1949) ]. m^^ttilJI (2.5^M) P G E 2 CD#ftTT 
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&ftM<DmM\Z* 3 H-PGE 2 (2.5nM) *«kW5»9IK:ffl^5n*<fc^* 

5 /t»;7r- : 1 OmM'J^U^A (pH6.0) , ImM EDTA, 1 
OmM MgC 1 2 , O.lM NaC 1 . 
^^%©#«3t»K i UM) BSfcafc^BJfci&fc. 
. Ki=IC 50 /(l + ( [C] /Kd)) 




(CAS No. 66598-57-0) Tf^^nS^ft (f&IB t-fc{b£«) 0K i 
EPj : >1 0, EP 2 :>10, EP 3 : >1 0, EP 4 : 0.0090 (uM) T? 

* D , d<7Xb^^^E p 4 §^iiSK«c^t§ z save**. 

— S'tf* (Nishigaki) %<Djjm (FEBSlett., 364, 339-341 (1995)) \Zf$CX, 
?'>XEP 4 I/t^-1j-^'f^n^ILfcCHOttWb, 
20 2 4^IjW^D^k- ht 1 0 6 cells/weUT»ab, 2 BM£*Ufeltt: 
#^b7c<, #well §MEM (minimum essential medium) 5 0 0 ^1 Ti5fc#L7c 
it 7t<$r^7A (assay medium) (MEM containing lmmol/L IBMX,1% 
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BSA) 4 5 0 n 1 £JDX., 3 7TCT1 O^^a^-ya^lfe. ^© 

PGE 2 m *fe«^n«i:K:M^t;^^«M5 o/z i £?&&nu 

£^£H§#iU 3 7t)Tl 0^f«bm MJ £ □ (10% 
w/v) 5 0 0 u 1 £ttLTRJi&£{?lt£i±fc 0 i 0^ (- 8 

5 Ot:) , B»ftfrfco&«, 7^H/^TilS$(Wtb 13,000rpmT3 
^•ra^3S^IIbT#e>n§±m^ffi^T, c AMP7iz^f K (as Say ^ 
CTcAMPiSSajlLfc, -t1SJb%. Z.(D±.mi 2 5/ili: [ 125 1 ] c 
AMPT-fe-T^yh (assay kit) (Amersham *±§3) ©A'-y7j- (buffer) £ 
Tin*. 5 0 0 jti 1 <hU ^n^0.5mol/L h'J-n-t^^l/JS^ (tri- 
10 n-octylamine) D P*;PASS([ 1 m 1 <h*g?nU ^□-D*;PAl'f»CD h U 
truumk&#&\stz<b%s 7km%V>7°)VtLT [ 125 I] cAMP7iz:< 
(assaykit) IZtmtStlT^ttmteMC, D-^ifOcAMPiS 

15 0 0%tUfctf©5 OX©cAMP*£flUfl£J(tffiU EC 50 fI 

tbTco n*f4*iK:w-raDT!*o, *^{cffl^sn-5^»\ ep 4 



l 





EP 4 7rf-Xh«ft 
EC S0 (mM) 


E 


0. 5 



TNF-gg&fllft!fffitt 
20 T3B©£»fc J: 0 L P S mmz&Z T NF — a!4§II!t-5^ 

SD **tt7? hSrffl^T, LPS (10/tg/2ml/kg) £HiM 
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LfCo ELISA+yb (Rat TNF— a Immunoassay teu Biosource ft) Sffl 
^tW4>©TNF-ag^l 0 0%tLtcm. TNF-a©IM5 

5 o xmirz&^m&Gfm^m (id 50 ) ttfc. otjc^&^t. 





ID S0 (/ig/kg) 


E 


5 9 



Osterman %<Djjfe (inflamm. Res. 44, 258-263) C^pDTfT&^o JSttD 
A/S 1 cl7 7h»T, MUM (*&%?'(7lIU7-<y><D0.3%® 

MOT0^®OW$^e> 12 0gP;f|2 7 Hg^THJST-g). #fgBJ3te 
15 £t> temWO 0.02m o 1 /-Limfci- V U £ AMMS?U ^StK^T 
WL^%O^Mti5^^W»f,^||TB^Tl B 3®ii£P&4T3. 
(i) 

i i»©sD^ii$ft^y h$-i5ra^ 0 ^>h;\vi/t:^-;^ 

mm^ffite* *589Mfc£* (^^O 0.02m o 1 /Limit 
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«0#««**«HMWf*ate8« (XCT-9 6 0A, y-^>hv^h 
5 tMlHf£g (ii> 

io a«u #is*t#*ftfti!ijrr*. 

(1) #m3g©%!l£ 

Mffibfc^jHWS: 1 0 X«W?^y >ttfcTB£fc, D 2 5m 

HlT?*^9Tji»U 3>ta-^};®DM, #M$lJMtfft «fc DfiiJ 
15 £T5 . 

(2) »ggg<p«|£ 

(1) TrffiV^cl cmrt3W>^S{gij®^&, Xggllij (t^d?* 
-ftXX^fcyi^v'X'rA/zFX-l 0 0 0 (7y7^M) ) 0>'&, rr 

20 £«U #^S££ae>So 

Markel £>©7j& (j. Bone and Joint Surgery 73A, 914-923, 1991) fc*pUTfr& 
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ittfl^JlI^. 6I^W«tcW*«itHU, ttK»*0IHK£W5rt 

[«tt] 

10 ^H±©^lJffl-5Ifgtt 
[BUSift'vOjlffl] 

(i) -r^$ns*^tfflv^n^b-&ti«PGE 2 ^#©if^ 
mm mmmmmmtm (als) , yi-^i/>g« 

«OJBIfiE«fta p»JBL. #*&T£H (1) Mill <JP»fc#'3 
% 2) (^3 3JVf3^F^ttfIii; TO 

m«iii3tjitt#fi«jE, BjeRXtttim, ^ty>w»ttwi&i*ik & 
^Mmmzft?®®.mfe. ua-?^tttn») , 3) m% 

T^D7 7-^SttflSfi«B, 7f^I/ (Still) Ji, JMWfJgf, 
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*«©#HMfc (#IMft&©ira/& AIH»*fc©##J& #HH«&© 
5 ^©IfSMcflsEI) ©<£« • *fc#IMltft 

ffrH©^fcV^£fc*nT|Bfi:#fcS. 

10 (i) T^sn^^awfcfflvjsn*^*, tfci^©y^Df 

©^Tts^stt*. 

Sfif, /£A-AM§fc?K -Elfco*, UgA^l 0 0mg©|gffl 
15 T-B-H^eftliBiPa^tl**, Si&tt&A-AliSfcD, -ENCS*, 

TF*3ft4) £tl<5#\ £fcfct-B m?M#&2 4ftm©ttBTMrt£&jK 

*5SWfcfflv>sn*ft^«*a#'r*iitett, *£p&#©fcfe©0-{«& 
25 «p®4-©fc»©H#«a^»fc:tt, «*g, ash, *y-fe;wf!i» mm, TO 



26 



WO 02/24647 



PCT/JP01/08176 



z\ © j; o tt mwun \z^x\t, nt-o&tz u'tnyLJuvmimn **, 

flffl. WJ©J:5WI TOM, JfflftSO, MJ^flt 
20 feJ:Vi„ 

25 ^tt^x>Bfe©«k5^g0BI&^LTWb«J;^. X^iv-^iJ©^^ 

^teM^lf! 2,868,691 -^.fetf EfS 3,095,355 *f WfflSfcl* b < IB 
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&<»®mu mm. Maeft*-r«. tBwwtLTtt. 

0 (gftffig) ^*t* s. 
c©«fc5fcfcj**Ji, ^SfcKJBJW, III, aftSO, £HK£!, sfcfcflgW, 

10 WTfeik Ctl6«A^xU7ffS7^;^*-Sa-r5a, lg«$!l©i3 
15 *«lcJ:0ffl#*n**/sm Ml, Mi*^© 

Ml 

20 tt*^**frr*«aBi i o o &%ntzo 

•± (R, S) -2- ( (IE) -3-hHD+y-4-7i-^-l-^ 
- 5 -^V - 1 - fc? D U S?>a^ >K • o - Px^X h 

U> 2 5 Omg 

("a-W*5 Omg) 

25 • ^W^v^^lz-feJl/P-X 2 0 Omg 

•^f7'J>i7^>^ 10 Omg 
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• WSHir 9. 2g 

5 lfO/H7M:*«U «SclC«fcD*«S*aftU l/H7W0.2mg©g 

ttjsJ^ft^rr s am 7jhoo 

• ± (R, S) -2- ( (IE) -3-hFu^y-4-7xrjV- 1 
f-JW -5-^V-l-tfPU^>^\^>m- o-^DT+7h 
U> 10 Omg 

10 (t«2 0mg) 

• -7>n^ h 200mg 

• 10 0ml 
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ft 3& CD ftf H 

1. -jRSS; (I) 



O 




(I) 



5 (US*, RMStKKS, Cl-4 7J^+yS, NHS0 2 -C 

10 <hT&<, ) 
2. 

15 (1) ± (R, S) -7- (2- ( (IE) -3-hFD+y-4, 4-5?:? 
Md-4-7i-^-i-^t-;W -5-#*ytrny>v) 

(2) ± (R, R) -7- (2- ( (IE) -3-fcKD*«>-4, 4-$>7 

20 £• t-^^X^x^, 

(3) ± (R, S) -7- (2- ( (IE) -3-t Fn^y-4-7x~;P 
-4, 4-y7MP-l-7fr;W - 5 -pf^ykfDUv/) s\~f$> 
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(4) ± (R, R) -7- (2- ( (IE) -3-th*0^>-4-7i^ 
-4, 4-/7MD-1 -yf-JW -5-^Vt!D'J>?/) ^\^> 
Bt 

5 (5) ± (R, S) -7- (2- ( (IE) -3-hFD^>-4-7i-JV 

(6) ± (R, R) — 7 — (2 — ( (IE) -3-kFn+y-4-7x-^ 

(7) ± (R, S) -7- (2- ( (IE) -3-kHn+y-4-7i^ 

io - 1 -?7--)V) -5-^vhpu^/) ^>i-^?;nxTJK 

(8) ± (R, R) -7- (2- ( (IE) - 3-tHn+y-4-7xrjl/ 

(9) ± (R, S) — N- {*^)V7,)V*-)V) [7- (2- ( (IE) -3 
-tFn^>-4-7x^-i-7f-;W -5-^VtfnUSV) /\ 

15 7^>7S K] > 

(10) ± (R, R) — N— {*?-)W\?fr~)V) [7 - (2- ( (IE) - 3 
-tHP^>-4-7xrj|/-l-7f^W -5-:**7tfaUiV) ^ 

(11) ± (R, R) -7x-JP [2- ( (IE) -3-tFD^y-4-7x 

20 s H] . 

(12) ± (R, S) -7x-;P [2- ( (IE) -3-hh'D^y-4-7x 

(13) ± (S, R) — 7— (2 — ( 3 - k H D^ry - 4 - 7x-;i/7*f;W - 
5-t+yt!DUyy) ^y^>^, 

25 (14) ± (S, S) -7- (2- (3-bh*D^5y-4-7xn;i/^;U) - 
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(15) 7- (2- (3-fcFD*j/-4- (ft7i>-2- OW 

(16) 7- (2- ( (IE) -3-hFD^y-4- (2-^X~;U) - 1 - 

7t--;w - (5Z) -A7°^>m-x^;uxx 

5 ■r;H!&5i*3fc©*fiH 1 K:gBlfc©E P 4 ^§#fNi^lo 

3 . m&Olfcm 1 fB«©E P 4 |»li^»t LTHr#lT&, £ 

■ ?^D7 7 -«im xt^;h (stiu) ;iimf«, mm, ± 
#ttWffi, ^D->jis, MTOisHH h^Oii, ^ 

5. smEittfii««ft£ (als) , gm&mitm. yi- 

e. tifim scssttrajg^ 

25 

7 . #«f«©#^*fctt#©#««©#^©igjiSijT ? **B»*©ttH 
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